An estimated 1.6 million people die from diarrheal diseases each year due to lack of access to safe water and sanitation, and persons with physical disabilities face additional barriers. In Cambodia, approximately 5% of the population is disabled, presenting substantial obstacles in accessing these basic services. The purpose of this study was twofold: first, to identify the challenges facing persons with physical disabilities in accessing safe household water and basic hygiene in rural Cambodia;
INTRODUCTION Global context
Delivering safe drinking water and basic hygiene and sanitation are key global health priorities for both governments and non-governmental organizations (NGOs). Safe drinking water and basic hygiene have been recognized as essential components to living a healthy life and ensuring environmental sustainability (Mintz et al. ) . Lack of access to safe drinking water and basic hygiene and sanitation are linked to a plethora of issues including chronic diarrhea, limited education potential, and environmental concerns such as groundwater contamination and open defecation (UNICEF ). Household water treatment systems (HWTS), such as biosand filters (BSFs), are broadly regarded as one of the most effective solutions to increase access to safe drinking water (Hunter ) . BSFs are generally constructed with concrete bodies and consist of layers of gravel and sand that filter solids and pathogens from water (Dyck et al. ) .
Presently, there are a number of NGOs and government initiatives working to provide safe household water for rural residents in low-income countries. However, there are numerous barriers to water and sanitation hygiene (WASH) access, such as resource limitations, lack of WASH knowledge and capacity among populations, and unsustainable WASH interventions resulting from poor infrastructure or lack of soap and other materials ( Jones & Jansz ; Coussens ) . Although aspects of these barriers apply to able-bodied and disabled individuals, the effects of the barriers are typically magnified for persons with physical disabilities for a number of reasons including social stigma, limited environmental accessibility, and decreased earning potential ( JICA ). Despite the additional barriers that persons with physical disabilities face to access safe drinking water, the majority of HWTS interventions do not specifically consider the disabled population. Most NGO and government implementers of HWTS have not considered the additional challenges that persons with physical disabilities face, and, as a result, overlook one of the most marginalized groups in society. In addition, the Millennium Development Goals (MDGs) do not take into consideration persons with physical disabilities which has generated concern among the global community (UN ). These knowledge and practice gaps need to be addressed to reach the most marginalized.
While there are few statistics available regarding physical disability specifically, it is worth noting that an estimated 15% of the global population has some form of disability (WHO ) and approximately 70% of persons with disabilities (PWDs) reside in low-income countries (UN Enable ). For the purposes of this paper, disability is defined using the World Health Organization (WHO) definition: 'the interaction between individuals with a health condition and personal and environmental factors (e.g. negative attitudes, inaccessible transportation and public buildings, and limited social supports)' (WHO ).
However, as this is an umbrella term encompassing all forms of disability, it should be noted that this research is focused specifically on physical disability. The Cambodian government has segmented disability into eight categories, one being 'moving difficulties or physical impairments', but these categories have yet to be defined (JICA ).
Millennium Development Goal number seven, target C is to reduce, by half, the proportion of people without access to safe drinking water and basic sanitation. The Joint Monitoring Program (JMP) report defines safe water as 'safe to drink and available in sufficient quantities for hygienic purposes' (WHO & UNICEF ). This definition is widely recognized; however, the difficulty arises from the fact that 'safety and quantity' are difficult to assess and measure; thus, the terms 'improved' and 'unimproved' are used more commonly. Improved drinking water sources are considered more likely to provide safe drinking water than unimproved sources, and include, but are not limited to: piped water, tubewell, protected dug well or spring, and rainwater collection. Unimproved drinking water sources include: unprotected dug well or spring, surface water, and bottled water (unless improved water is used for cooking and family hygiene) (WHO & UNICEF ).
The distinction between 'improved' and 'safe' drinking water is important; simply because the water source can be considered improved, does not mean that it is safe.
When using 'improved' as the indicator, the MDG has been achieved for drinking water. However, if a more specific term for water safety, such as 'uncontaminated', is used, there will be an estimated 20% shortfall in achieving the MDG target by 2015 (Onda et al. ) . For the purposes of this paper, safe drinking water refers to water that has been filtered using a BSF.
Cambodian context
Cambodia has the world's highest percentage of a national population living with a disability, of which nearly half consist of physical impairments (Connelly  Handicap International ). Much of Cambodia's disabled population consists of landmine victims, and the nature of landmine-related injuries is that the 'standard of amputation' is generally quite poor; this can make fitting someone for a prosthetic especially challenging, in addition to the barrier of high financial cost (Harte ). Access to rehabilitation services for PWDs in Cambodia is very limited. This is largely due to a severe lack of financial and human resources (e.g. hospitals cannot afford to hire trained rehabilitation professionals); however, the Disability Action Council (DAC), formed in 1997, is working to address these issues for PWDs in Cambodia (JICA ; WHO ).
Cambodia has some of the lowest rates of WASH coverage and access in Southeast Asia and is also one of the least economically developed countries in the region (ISF & UTS ). Although the current MDG water target has been met globally (Onda et al. ) , at the current pace of progress it is estimated that it will take 30 years to achieve the MDG 
METHODS

Site and sample
The study was conducted in July 2012 and, due to resource limitations, the focus was on one rural village in Kampong Thom Province, Cambodia. The majority of PWDs in this village happen to be male conflict victims; however, this was not an inclusion criterion for our study. This village 
Questionnaire and interviews
A toolkit developed by Handicap International was consulted prior to and during the development of this study's questionnaire. The toolkit was selected because it specifically discussed questionnaire design for disabled populations and was used to ensure the questionnaire design was suitable for the study (Bakhshi et al. ) . Questionnaires were translated first into Khmer and then backtranslated into English to ensure linguistic appropriateness.
A consent form was used and, to ensure cultural appropriateness and be inclusive of those with low literacy levels, respondents were asked to use their thumb print to indicate consent once they had read, or had read to them, the form and letter of information. close, but when I am at work it is around 100 meters away and it is a muddy pond that I must drink from.'
Results indicated that all respondents had family and social supports within the household environment.
Respondents noted that they were often able to access safe drinking water on their own, but if they needed assistance it was almost always available to them. One issue that did arise was the fact that some of the respondents had wives who were working outside of the home and that when the wife was away at work, the respondents were often left on their own to access safe drinking water. 
Physical strength barriers to access (Theme 4)
Segmented into two subthemes, (a) barriers in the household environment and (b) barriers in the workplace setting, physical strength barriers in the household setting were defined as a respondent being limited in his ability to access safe drinking water due to a lack of physical strength.
Barriers in the workplace were defined as a respondent being limited due to physical strength in his ability to access safe drinking water in the workplace setting.
Results for physical strength as a barrier in the household setting indicate that nine respondents were limited in their ability to access safe drinking water as a result of limited physical strength and other associated physical
barriers. An example of subtheme 4(a) can be seen in two respondents' statements, 'physical strength is a problem in accessing water' and 'a concrete well with a waist high ring for support (would be more accessible). Wells flush with the ground make it difficult to access the water. I must get very low to the ground; it is hard to get water this way.' These particular comments are related to the physical environment and how increasing accessibility to the water source will facilitate access to safe drinking water among persons with physical disabilities.
In addition, three of the seven respondents who work outside the home reported that physical strength limited their ability to access safe drinking water in the workplace environment. An example of subtheme 4(b) was shared by a respondent who said that 'physical strength is a factor. When I am away from the home working I become very fatigued and don't have the strength to boil my water.' This lack of strength refers to the required energy to collect firewood.
Lastly, it is important to note that many respondents (eight)
were unable to work outside of the household environment as a result of their disability.
Environmental barriers (Theme 5)
Segmented into two subthemes: (a) distance to the water source and/or BSF, defined as a person having difficulty in accessing safe drinking water due to the distance to the water source and/or BSF; and (b) use and maintenance of the BSF (pouring water through the filter and cleaning the sand).
Results for theme 5(a) indicated that six of the respondents found that distance to the water source was a barrier to accessing safe drinking water. A sample response was that 'I am about 20 meters away from water source and I find it very difficult to access'. Another respondent reported, 'The well is five to ten meters away and it is not difficult (to access).' The results for theme 5(b) indicated that only one respondent, out of a possible 10 who possessed BSFs, found that using and/or maintaining the BSF was a barrier to accessing safe drinking water. One of the participants who did not find using and/or maintaining the filter to be a barrier said, 'Yes, I can pour water through filter independently without added support … Yes, I can also clean the sand in my filter on my own, but usually my family does it.'
Financial situation of the family (Theme 6)
Defined as the lack of financial means to access safe drinking water, the results illustrated that 13 out of 15 respondents recognized a lack of finances as a barrier. As an example, one respondent said that 'lacking money has blocked me from accessing clean water because of not having money, haven't been able to get filter so far'. Despite the fact that many people recognize the importance of WASH for their families, they simply do not have the money to spend on hardware such as a BSF or firewood.
DISCUSSION
This study's main purpose was to identify issues that lead to difficulties in accessing safe household water and basic hygiene, particularly among persons with physical disabilities in rural Cambodia. The results indicated that environmental barriers to access were greater in the workplace than household setting and that there was increased social and family support in the household environment.
Generally, persons with physical disabilities also indicated greater awareness about safe drinking water compared with basic hygiene. Several other common barriers to access were also noted, including lack of physical strength, distance to safe water sources, and lack of financial means.
The knowledge discrepancy between safe drinking water and basic hygiene is troubling since it indicates that reaching the MDG target may be a greater challenge than many experts believe, especially among the disabled population. Lack of physical strength was a recognized barrier to accessing safe drinking water for persons with physical disabilities, a finding related to the environmental barriers that were also identified. In rural household settings, proximity to the water source has been found to be a significant determinant of accessibility for persons with physical disabilities.
A distance of up to 20 meters is often considered to be a reasonable proximity to facilitate accessibility ( Jones et al. ) and this was also supported in the present study. Furthermore, previous research has shown an inverse relationship between distance to the water source and amount of water consumed (Cairncross ) . This relationship is likely stronger for persons with physical disabilities in that the distance to the water source will acutely affect their water consumption.
Ensuring an unencumbered pathway to a water source is essential ( Jones et al. ) . This path should be free of debris and suitable for either crutches or potentially a wheel- Acknowledging that the WASH access needs of persons with physical disabilities can be met most often through affordable and easily implemented technologies is an initial step forward in ensuring full accessibility for persons with physical disabilities. 
Limitations
There were several limitations to the study. First, due to the mobile nature of much of Cambodia's work force, only 15 respondents were available for interviews. Second, respondents were drawn from convenience and not a random sample of persons with physical disabilities in rural Cambodia, and all respondents were male which limits the generalizability of the findings to other groups such as females with physical disabilities. Nevertheless, the problems faced by persons with physical disabilities are relatively similar across geographic regions in rural communities (WaterAid ). Information gleaned from this sample is thus likely relevant to other people with physical disabilities in rural areas, and agencies striving to increase access to WASH services in the region. Third, the primary researcher was not Cambodian, and linguistic and cultural differences may have had an effect on the data collection and analysis. Back translation of the questionnaire was performed and a local translator was employed to facilitate the interview process and translate respondent statements.
However, translational issues should be kept in mind when reviewing the study findings. Fourth, the study is limited to the analysis and interpretation of reported hygiene practices with no actual assessment of practices. This is a limitation because reported and observed hand washing This training is essential to create a sense of understanding in the community and increase social support and thus accessibility. Second, when considering technical interventions, implementers need to prioritize not only the provision of a water source, but also the accessibility of that particular water source for persons with physical disabilities. Third, incorporating a disability perspective into the WASH discourse is essential to capture the differences in accessibility for able-bodied people and persons with physical disabilities to safe drinking water and basic hygiene and sanitation services. There is not only a responsibility for NGOs and other implementers to address the current WASH needs and issues of accessibility for persons with physical disabilities, but also an opportunity for these organizations to be leaders in the field and to make a substantial difference in the lives of many who are often marginalized and forgotten.
